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Abstract
Reported herein is the case of a 75-year-old man who had small squamous cell carcinoma in the esophagus. Prediction of
neoplastic invasion depth according to Inoue’s intraepithelial papillary capillary loop (IPCL) classiﬁcation is demonstrated.
This classiﬁcation is based on morphologic changes of mucosal vascular pattern observed with magniﬁed narrow-band
imaging. This article is part of an expert video encyclopedia.
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Materials
• Gastrointestinal endoscope: GIF-H260Z; Olympus Optical
Co. Ltd., Tokyo, Japan and GIF-Q260J; Olympus Optical
Co. Ltd., Tokyo, Japan.
• Water-jet system: OFP; Olympus, Tokyo, Japan.
• Soft black hood: MB-46; Olympus, Tokyo, Japan.
• High-frequency generator: VIO 300D; Erbe Elektromedizin
Ltd., Tu¨bingen, Germany.
• Transparent attachment: F-035; Top Co. Ltd., Tokyo, Japan.
• Dual knife: KD-650LR; Olympus, Tokyo, Japan.
• Glycerin solution: Glycerol; Chugai Pharmaceutical Co.
Ltd., Tokyo, Japan, mixed with 0.04% indigo carmine dye.
• 23-gauge needle: Short bevel; Top, Tokyo, Japan.
• Mucosectom 2: DP-D2622; HOYA Pentax, Tokyo, Japan.
Background and Endoscopic Procedures
Narrow-band imaging (NBI) is a novel, noninvasive optical
technique that uses reﬂected light to visualize the organ sur-
face. The NBI system has a high-resolution mode in which the
white light imaging is composed of sequential images taken
through red, green, and blue (RGB) band-pass ﬁlters. In NBI
mode, the central wavelengths of the RGB ﬁlters (445 nm
(blue), 540 nm (green), and 620 nm (red)) are narrowed to
415 nm (blue) and 540 nm (green). Using the wavelength
dependence of the light penetration depth into the mucosa
and the hemoglobin absorption characteristics in the surface
layer, NBI technology allows the mucosal surface layer to be
displayed in high contrast and enhances hemoglobin-rich
areas such as blood vessels.
A brownish area can often be recognized by NBI
observation as distinct boundaries are formed between the
tumor lesion and normal epithelium. It is well known that
angiogenesis plays a critical role in the transition from pre-
malignant to malignant lesions. Consequently, early detection
and diagnosis based on morphological changes to the micro-
vessels are crucial. Superﬁcial blood vessels in the esophageal
mucosa consist of branching vessels and intraepithelial papil-
lary capillary loop (IPCL). Muto et al.1 have reported that
a well-demarcated brownish area or an area of scattered
brownish dots under NBI is connected with the proliferation
of IPCL.2 This is a useful indicator for early esophageal squa-
mous cell carcinoma or high-grade intraepithelial neoplasia.
It is reported that IPCL patterns correspond to the depth of
tumor invasion and are classiﬁed into ﬁve types and some
subtypes.3 A morphological change of IPCL is observed with
NBI magnifying endoscope and classiﬁed IPCL according to
the Inoue classiﬁcation and diagnosed invasion depth.
Key Learning Points/Tips and Tricks
• In patients with a high risk of esophageal squamous cell
carcinoma, magnifying endoscopy with the NBI system is
helpful for prediction of inﬁltration depth.
• Attachment of a black rubber cap at the tip of the
endoscope is useful to adjust the focus in magnifying
observation.
• To prevent halation and evaluate IPCL precisely, water
immersion observation is effective.
• A dual knife is used for marking and circumcision of the
lesion and the mucosectom 2 for submucosal dissection.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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Scripted Voiceover
Time (min:sec) Voiceover text
00:00 This is an endoscopy in a 75-year-old man with
unspeciﬁc abdominal complaints. By white light
observation, we see an irregular reddish
esophageal lesion in the 9 o’clock position.
00:03 When we switch on the non-magnifying narrow-
band imaging (NBI) mode the lesion turns
brownish.
00:22 Now we apply additional magniﬁcation. At the
proximal site of the lesion, a dilated dot-shaped
abnormal vascular pattern is observed. This
increased vascularity is a characteristic hallmark
of neovascularization.
01:00 The vascular pattern with small dot-shaped
vascular loops corresponds to type ﬁve-one and
type ﬁve-two of Inoue’s intrapapillary capillary
loop classiﬁcation. These patterns are
suggestive of superﬁcial invasion of the mucosa,
with invasion limited to the ﬁrst or second layer
of the mucosa.
01:11 Now we focus on another area of the lesion. In this
elevated area, vessels are dilated and tortuous
and intrapapillary capillary loop patterns are
mostly destroyed. By water immersion, halation
is suppressed, and a clearer image can be
observed.
01:26 This pattern corresponds to type ﬁve-three of the
Inoue’s intrapapillary loop classiﬁcation. The
pattern in this area is suggestive of an inﬁltration
depth of the deep mucosa or even invasion of
the inner submucosal level, called sm1.
01:32 With Lugol chromoendoscopy, normal mucosa is
stained dark brown, and neoplastic areas remain
without staining. These characteristics allow
clear demarcation of the margin of the
cancerous lesion.
02:16 This demarcation is very helpful for the
demarcation of the lesion before endoscopic
submucosal dissection (ESD) is performed. At
ﬁrst, we mark the margins of the lesion with a
Dual knife.
02:46 After submucosal ﬂuid injection, mucosal incision
is carried out. At ﬁrst, a semi-circumferential
mucosal incision is performed at the lateral
margin of the lesion with a Dual knife. We do
prefer semicircumferential circumcision over full
circumferential incisions, because with full
circumferential incisions the liquid injected in
the submucosa leaks out and the further
procedure becomes more difﬁcult because the
lesion is elastic and tends to shrink.
03:13 The submucosal layer is now dissected with the
Mucosectom 2. After approximately three-
quarters of the lesion are dissected, the
circumferential incision of the mucosa is
completed. Finally, remaining submucosal tissue
is dissected, and the lesion is totally removed.
04:23 According to the preoperative endoscopic
diagnosis, large parts of the lesion show a
neoplastic invasion depth that is limited to the
ﬁrst and second layer of the mucosa. However,
in the elevated area, the depth of invasion was as
deep as the sm1 layer.
04:31 The cancer invaded 50 mm into submucosa in one
piece and 150 mm in another piece. A lympho-
vascular invasion was not found.
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